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Many will look to IPC standards for advice or workmanship requirements for electronic 
assemblies.  Some will find a copy of IPC-A-610 Acceptability of Electronic Assemblies and 
stop there.  But IPC has many other tools that can help improve quality and reliability for 
companies involved in manufacturing electronics.  This presentation will tour the factory floor 
and point out some of the best and often overlooked resources from IPC. 
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Will this bookWill this book 
solve the problems?

NO!!NO!!



Electronic Design
Product spec

CAD

CAM

Component data

CAM
Electronic schematic

Net list
BOM



CAM
Gerber files on all copper layer

Gerber files on solder mask

Gerber files on legend print.

Drill file & Drill informationDrill file & Drill information

Bare Board Specification

Mechanical drawing.

Coordinates for SMD assembly

Gerber file for solder paste stencil



CAD

CAM

To Bare BoardTo Bare Board 
Production



?IPC 4101C

IPC-4562A IPC-4121 IPC-4563IPC-9691A

FR4
FR4 

Hi h T
FR4 

BFR Free

?
FR4 IL

IPC-4101C
DATA from 

CAMFR4 High Tg BFR Free CAM



I thi PWB OK?Is this PWB OK?



In Sweden it will cost
around 1200 $/hour.

T t l 19 100 $ DTotal: 19,100 $ per Day. 



PCB

COMPONENTS
STENCIL

PASTEPASTE

Digital Data



IPC-600G IPC-2220

J STD 020D
J-STD-075

IPC 600G IPC 2220
IPC-7351A
IPC-4101C
IPC 4562A

IPC-7525A

J-STD-033B
J-STD-020D IPC-4562A

IPC-6012B

IPC 7525A

IPC-2581

J-STD-005

IPC-2581



IPC-600G IPC-2220 J-STD-003B

J STD 020D
J-STD-075

IPC 600G IPC 2220
IPC-7351A
IPC-4101B
IPC 4562A

J STD 003B
IPC-SM-840
IPC-4552
IPC 4553

IPC-7525A

J-STD-033B
J-STD-020D IPC-4562A

IPC-6012B
IPC-4553
IPC-4554

IPC 7525A



TOOLS 
for 

Assembly and Soldering 





CAM Screen printp

Loading

Jet printer

Loading



Pick & Place

Pick & Place IPC-9850

Pick & Place

Pick & Place



J-STD-001DIPC-610D
IPC-7095B J-STD-002C

IPC-HDBK-610
IPC-HDBK-005

IPC-7711/21B
IPC-620A

J-STD-003B
J-STD-004A
J-STD-005

IPC-HDBK-830
J STD 005

J-STD-006B



AOI Unload

Reflow

Unload

Vapor Phase

Unload

Pick & Place
X-Ray

Pick & Place

Repair of BGA



Wave SolderingCleaning

AOI UnloadManual Assy

Reflow

Unload



IPC-CH-65A

IPC-A-620A
IPC-7530

IPC-7711/21B

J-STD-002C
J-STD-003B

IPC-7095B





IPC Standards for 
componentscomponents



It is notIt is not 
OK!!OK!!



COMPONENTS





What do you see here?y



What do you see here?y





Temperature GradientsTemperature Gradients 
During Reflow Solderingg g

for Sn/Pb solderfor Sn/Pb solder196196°°CC 202202°°CC224224°°CC 233233°°CC for LFfor LF--solders   solders   

222222°°CC260260°°CC

205205°°CC 217217°°CC235235°°CC 248248°°CC

Source: Werner Engelmeier





Water vapor pressureWater vapor pressure
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New IPC Standards adaptedNew IPC Standards adapted 
for the Lead Free process

• For Components: 
• J-STD-020D.
• J-STD-075 New!J STD 075 New!
• J-STD-033B.



Equivalent open time for components
@20 35°C d 5 90%RH@20-35°C and 5-90%RH

IPC J‐STD‐033BIPC J STD 033B







Voiding in micro vias

void

T i k fill iTwo print strokes fills micro
via with solder paste

Possible void is not trapped 
in micro via



Voids according to IPC-7095Bg

Location of Void Class I Class II Class III
Void in Solder 

(Solder Sphere)
50% of diameter  

= 25% of Area
50% of diameter  

= 25% of Area
50% of diameter   

= 25% of Area
Void at interface 

of Solder 
(Sphere) and 

50% of diameter  
= 25% of Area

45% of diameter  
= 20% of Area

40% of diameter   
= 15% of Area

Solder Outline

Void Outlines

Example:

0.1d

Example:
Total Void Diameter
0.10d +0.25d = 0.35d

0.25d

d





IPC Standards forIPC Standards for 
Assembly MaterialsAssembly Materials



STENCIL

PASTEPASTE



New IPC Standards that 
include Lead Free 

For Solderbility• For Solderbility. 
– J-STD-002C.
– J-STD-003BJ STD 003B.

• For Solder Alloys.
– J-STD-006B.
– IPC-HDBK-005. 

• For Stencils
– IPC-7525A





IPC Standard for 
Req irements for SolderedRequirements for Soldered 

Electronic AssembliesElectronic Assemblies



Requirements for Soldered q
Electronic Assemblies





IPC Standards that 
include Lead Free 

• For Requirements for Assembly . 
– J-STD-001D– J-STD-001D.



IPC Training & Certification  g
J-STD-001D:

Hand soldering training and certificationHand-soldering training and certification
• CIS – Certified IPC Specialist.
• CIT Certified IPC Trainer• CIT – Certified IPC Trainer.
• Valid for 2 years.
• Up to 6 ModulesUp to 6 Modules.
• 1-5 days depending on number of Modules. 

Available in:
English, Chinese, Danish, Dutch, French,g , , , , ,
German, Polish, Spanish  and Swedish.  





IPC Standards for 
Acceptability of 

Electronic Assemblies





IPC Standard that include 
Lead Free 

• For Acceptability for Assembly.
– IPC-A-610D. 

• English, Chinese, Czech, Danish, Finnish, 
French, German, Hebrew, Hungarian, 
Italian Japanese Polish RomanianItalian, Japanese, Polish, Romanian, 
Russian, Spanish, Swedish, Turkish and 
Vietnamese.   



IPC Training & Certification  g
IPC-A-610D:

Acceptability of Electronic AssembliesAcceptability of Electronic Assemblies.
• CIS – Certified IPC Specialist.
• CIT Certified IPC Trainer• CIT – Certified IPC Trainer.
• Valid for 2 years.
• Up to 9 ModulesUp to 9 Modules.
• 1-3 days depending on number of Modules. 

Available in:
English Chinese Danish Dutch French German HebrewEnglish, Chinese Danish, Dutch, French, German, Hebrew,
Italian, Polish, Romanian, Russian Spanish and Swedish.  





IPC Standard
for Repairp











New IPC Standard
that include Lead Free 

• For Repair. 
– IPC-7711/21B– IPC-7711/21B.



IPC Training & Certification  g
IPC-7711/21B:

Rework and RepairRework and Repair.
• CIS – Certified IPC Specialist.
• CIT Certified IPC Trainer• CIT – Certified IPC Trainer.
• Valid for 2 years.
• Up to 8 ModulesUp to 8 Modules.
• 1-8 days depending on number of Modules. 

Available in:
English, Danish, Dutch, German, Italian,English, Danish, Dutch, German, Italian, 
Polish, Spanish and Swedish.





IPC Standard
for Cable



UPDATE THIS 
YEAR 

TO IPC-A-620A

SPACE  ADDENDUM



16 TOPICS
• WIRE PREPARATION• WIRE PREPARATION
• SOLDERING
• CRIMPING
• IDC• IDC
• ULTRASONIC WELDING
• SPLICES
• CONNECTORAZATION• CONNECTORAZATION
• MOLDING
• CABLE ASSEMBLY

COAXIAL TWINAXIAL• COAXIAL - TWINAXIAL
• BUNDLE SECURING
• SHIELDING

PHYSICAL PROTECTIONS• PHYSICAL PROTECTIONS
• INSTALLATION
• MARKING
• WIRE WRAP



New IPC Standard
that include Lead Free 

• For Cables. 
– IPC-A-620A– IPC-A-620A.



IPC Training & Certification  g
IPC/WHMA-A-620A:

Acceptability and Requirements for Cable and WireAcceptability and Requirements for Cable and Wire 
Harness Assemblies
• CIS – Certified IPC Specialist.p
• CIT – Certified IPC Trainer.
• Valid for 2 years.y
• Up to 9 Modules.
• 1-3 days depending on number of Modules. 

Available in:Available in:
English, Spanish, Chinese.  





IPC Standards for 
Process control



Process controlProcess control
• IPC-AJ-820 • IPC-TP-1115
• IPC-TP-1114
• IPC-7530

• IPC-S-816
• IPC-CM-770E

• IPC-9701A
• IPC-TP-1090

• IPC-7912A
• IPC-9261

• IPC-PE-740
• IPC-HDBK-001

• IPC-CH-65

• IPC-HDBK-830



Concl sionsConclusions



IPC-600G IPC-2220

J STD 020D
J-STD-075

IPC 600G IPC 2220
IPC-7351A
IPC-4101B
IPC 4562A

IPC-7525A

J-STD-033B
J-STD-020D IPC-4562A

IPC-6012B

IPC 7525A

IPC-2581

J-STD-006B

IPC-2581



IPC-600G IPC-2220 J-STD-003B

J STD 020D
J-STD-075

IPC 600G IPC 2220
IPC-7351A
IPC-4101B
IPC 4562A

J STD 003B
IPC-840D
IPC-4552
IPC 4553

IPC-7525A

J-STD-033B
J-STD-020D IPC-4562A

IPC-6012B
IPC-4553
IPC-4554

IPC 7525A



PWB

COMPONENTS
STENCIL

PASTEPASTE

Digital Data



Influence of 
IPC-2222 & IPC-7351A?IPC-2222 & IPC-7351A?

What is theWhat is the 
result



IPC-CH-65A

IPC-A-620A

IPC-7711/21B

J-STD-002C
J-STD-003B

IPC-7095B



J-STD-001DIPC-610D
IPC-7095B J-STD-002C

IPC-HDBK-610
IPC-HDBK-005

IPC-7711/21B
IPC-620A

J-STD-003B
J-STD-004A
J-STD-005

IPC-HDBK-830
J STD 005

J-STD-006B



IPC A 610DIPC-A-610D



It isIt is 
OK?OK?





























IPC A 610DIPC-A-610D



It isIt is 
OK!!OK!!



THANK YOU!THANK YOU!
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